Hydrophobic interaction capillary electrochromatography of protein mutants. Use of lipid-based liquid crystalline nanoparticles as pseudostationary phase.
Nanoparticle-based hydrophobic interaction-capillary electrochromatography was utilized for separation of proteins with similar mass-to-charge ratio at neutral pH without organic modifier. Lipid-based liquid crystalline nanoparticles were prepared and used as pseudostationary phase,benefiting from their high biocompatibility, ease of preparation,and suspension stability at high concentrations.Use of laser-induced fluorescence enabled detection at high nanoparticle concentrations. Green fluorescent protein(GFP) and mutants of GFP harboring single or double amino acid substitutions with the same charge were separated in the described system but not in conventional capillary electrophoresis. Separation was achieved by increasing the salt concentration to promote hydrophobic interactions by shielding of the repulsive electrostatic interactions. In addition, the method was adapted to a capillary with an effective length of 6.7 cm, enabling fast separations and future applications on chip.